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(54) [Title of Invention] Reagent for Assaying Laminin 5 Antigen in Biological Sample and 
Assay Method 

(57) [Summary] 

A method for assaying laminin 5 contained in a biological sample which comprises (a) a 
step of bringing the biological sample into contact with an antibody reactive with a laminin 5 y2 
chain N end fragment; (b) a step of measuring the reaction of the antibody; and (c) a step of 
qualifying the laminin 5 antigen based on the results of the measurement of the reaction as 
described above; a method of measuring the laminin 5 antigen in the biological sample; and a 
method of detecting a laminin 5 -producing cancer cell, a method of examining acute respiratory 
distress syndrome and a method of evaluating the malignancy of a malignant tumor cell each 
using the assay method indicated above. 
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Specification 



Reagent for Assaying Laminin 5 Antigen in Biological Sample and Assay Method 
Technical Field 

The present invention relates to a method for assaying laminin 5 antigen in a biological 
sample and to an assay reagent. 

Technical Background 

A basement membrane is configured of an extracellular matrix constituent and exists 
universally in vivo. Laminin (hereinafter "LN") is a polymer protein which makes up the 
basement membrane. Laminin is classified into some ten types depending on the structure each 
with its own different function and localized tissue. For example, it is classified by attaching a 
number to the end such as LN1 and LN2. All laminins are made by forming a complex with 
three polypeptide chains which have different amino acid sequences. When examined under an 
electron microscope, they have a cross-like molecular configuration. Three of these polypeptide 
chains are known respectively as a chain, /? chain and y chain and there are several types of 
molecules in the respective chains (a 1 to a 5, f5 1 to /? 3 and y 1 and y2). 

A cellular adhesive structure which is inherent to the epithelial cells exists in the 
basement membranes which exist on the epithelial tissue and the connective tissue which lines 
the epithelial tissue. Laminin 5 (hereinafter abbreviated to "LN5") is well known as an 
extracellular matrix structural protein which mainly exists in these. The biological 
characteristics of LN5 are such that it is produced only from the only epithelial cells in the 
aforementioned LN group and has an activity which promotes adhesion to the basement 
membrane of the epithelial cells as well as the motor functions. The epithelial cells adhere 
firmly to the basement membrane which comprises LN5 and LN5 via a specific receptor known 
as integrin on top of the cell membrane itself and the phenomenon whereby it wanders 
intensively is well known. 

In this LN5, the a 3 chain, ft 3 chain and y2 chain each form a complex. In particular, 
the yl chain is thought to be inherent to LN5 and is not contained in other types of LN 
molecules [Developmental Dynamics, 218, 213-234 (2000)]. It has also been found that LN5 
undergoes decomposition in some regions due to protease when it is secreted from the epithelial 
cells. In particular, the N terminal part of the yl chain is cut so that the remaining LN5 
molecules themselves in which the remaining N terminal part has become disengaged has an 
increased cell motion promotion activity [Journal of Cell Biology, 148, 615-624 (2000)]. 

This means that the amount of LN5 gamma 2 chain fragments which becomes 
disengaged from the epithelial cells and the like reflects the amount of LN5 produced and it is 
believed that it may be used as an index of measuring the motion promotion activity of the 
epithelial cells in the epithelial tissues due to LN5. 
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Recently, there have been a great many reports on research results indicating that the 
manifestation of LN5 increases in malignant tumor tissue originating in the epithelial cells. 
There have been a particularly large number of reports that indicate that the rate of manifestation 
of the LN5 correlates well with the infiltration characteristics of malignant tumors and it is 
believed that it may possibly be used as a pathology marker to diagnose cancer externally 
[Journal of the National Cancer Institute, 91, 1882-1887 (1999) and Cancer, 85, 2315-2321 
(1999)]. 

However, in these studies, the pathological cells were excised by surgical and other 
means from the body of the patient and used as a section. Therefore, a method which carries out 
immunological staining of the manifestation sites of the target protein using antibodies is mainly 
used. When we actually proceed to apply this to external diagnosis in clinical practice, it is 
lacking in quantitative aspects and general purpose characteristics and at the same time, the 
physical burden of the surgical operations and the tissue biopsies on the patient are 
problematical. For this reason, there is a need to establish a method of simply and rapidly 
assaying the amount of LN5 antigens in the blood and other biological samples which can be 
collected comparatively safely. 

Recently, there has been a report on a method of enzyme immunoassay using two types 
of monoclonal antigens (monoclonal antibody BM165 for the a 3 chain and monoclonal 
antibody 6F12 for the J3 3 chain) for the LN5 [Journal of Immunological Methods, 224, 161- 
169 (1999)]. However, in this report, there are no cases in which the LN5 antigens in the 
biological sample are detected using ELISA. 

Disclose of Invention 

It is an object of the present invention to provide a method for assaying the LN5 antigens 
contained in biological samples from minute amounts of said biological samples precisely and 
easily. 

The inventors took note of the decomposition of LN5 y 2 chain for the method of 
assaying the LN5 antigens in biological samples in the process of carrying out these studies. 
Therefore, the inventors produced monoclonal antibodies which recognize the various LN5 
chains and immunologically analyzed the LN5 antigens in the supernatant of epithelial group 
cancer cell cultures. As a result, it was clarified that most of the epithelial group cancer cells 
secreted LN5 from which the gamma 2 chain had been cut in the supernatant of the culture 
thereof. It was also confirmed that the monoclonal antibodies to the y 2 chain which had been 
produced reacted with the gamma 2 chain fragments which had become disengaged as a result of 
the protease decomposition of the LN5. 

Carrying the analysis further still, we produced multiple types of monoclonal antibodies 
which have reactivity relative to the y2 chain fragments which become disengaged and we 
produced a sandwich type of immunoassay reagent which uses two different kinds of reactivity 
to the y2 chain fragments. The inventors also found that it was possible to efficiently assay the 
LN5 antigens in the blood serum and blood plasma by using an assay reagent which makes use 
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of two different kinds of monoclonal antibodies which have reactivity relative to this LN5 y2 
chain fragments. 

As indicated previously, the y2 chain has a constituent factor inherent to LN5 which is 
not contained in other types of LN molecules. This means that the assay reagent which uses 
antibodies for the y 2 chain fragment can be used to assay molecules in any of the y 2 chain 
fragments in biological samples or non-fragmented y2 chains or J3 3 chain y2 chain complexes 
or 3 chain y 2 chain complexes. We believe that it is a useful index of assaying virtually all of 
the LN5 antigens in the biological samples as well as a useful index in thoroughly understanding 
the pathology which reflects the amount of LN5 produced in the epithelial tissues. 

We also carried out experimental studies on which the in vivo phenomenon is reflected by 
the increase in the LN5 antigens. We cultured 1 1 types of human pancreatic cancer cell stock for 
a constant period of time in a culture solution in the presence of 10 % fetal calf blood serum and 
compared the concentration of LN5 antigens in the supernatant of the culture and the amount of 
manifestation of a variety of integrins which are adhesion molecule receptors which manifest. In 
six types of LN5 production strains, the amount of manifestation of ft 4 integrin clearly tended to 
be higher than the five types of LN5 non-production strains. This means that the amount of LN5 
antigen produced in vivo indicated experimentally that it can be used as an index of the amount 
of manifestation of /? 4 integrin in the epithelial tissues in vivo. 

We transplanted the human tumors which produced the LN5 to a nude mouse and found 
that there was a correlation between the proliferation of tumors and the concentration of the LN5 
in the blood serum. We clarified the fact that the proliferation of tumors which produce the LN5 
can be monitored by assaying the LN5 in the blood serum . 

We also set up a hypothesis whereby the LN5 metabolized in vivo increases in 
inflammatory diseases of the lung since a great deal of LN5 is contained in the in vivo organs 
particularly in the pulmonary epithelial cells. Behind this hypothesis was the fact that we 
measured the concentration of the LN5 antigens in the blood plasma specimens collected from 
patients with acute respiratory distress syndrome, hereinafter "ARDS") as well as blood plasma 
specimens collected from healthy humans by using the method indicated above. The acute 
respiratory distress syndrome clearly indicates a high concentration in the blood and we found 
that it is extremely useful in clinical diagnosis of this disease. 

The present invention was attained based on the findings indicated above. This means 
that the present invention provides the following. 

1 . A method for assaying laminin 5 antigens in biological samples which is comprised of (a) a 
step of bringing the biological sample into contact with an antibody reactive with a laminin 5/2 
chain N terminal fragment; (b) a step of measuring the reaction of the antibody; and (c) a step of 
qualifying the laminin 5 antigen based on the results of the measurement of the reaction as 
described above. 
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2. The method indicated in 1 above wherein the antibodies are monoclonal antibodies which are 
produced from cells which are deposited using deposit numbers FERM BP-8136, FERM BP- 
8133orFERMBP-3134. 

3. An assay reagent of the laminin 5 antigens in biological samples which contain antibodies 
which are reactive to the laminin 5 y 2 chain N terminal fragments. 

4. An assay reagent of the laminin 5 antigen indicated in 3 above in which the antibodies are 
monoclonal antibodies which are produced from cells which are deposited using deposit numbers 
FERM BP-8136, FERM BP-8133 or FERM BP-8134. 

5. Monoclonal antibodies which are produced by cells deposited with deposit numbers FERM 
BP-8136, FERM BP-8133 or FERM BP-8134. 

6. A method for detecting cancer cells which comprises (a) a step which assays the laminin 5 
antigens in biological samples by using the method indicated in 1 or 2 above; and (b) a step 
which detects cancer cells which produce laminin 5 based on the assay results of the laminin 
antigens as indicated above. 

7. A test reagent which is used to detect cancer cells which produce laminin 5 which contains 
the assay reagent indicated in 3 or 4 above. 

8. A method for examining the acute respiratory distress syndrome which comprises (a) a step 
for assay of the laminin 5 antigens in the biological samples by using the method indicated in 1 
or 2 above; and (b) a step for examining acute respiratory distress based on the results of 
assaying the aforementioned laminin 5 antigens. 

9. A test reagent used for testing acute respiratory distress syndrome which contains the assay 
reagent indicated in 3 or 4 above. 

10. A method for evaluating the malignancy of a malignant tumor which comprises (a) a step 
which assays the laminin 5 antigens in biological samples by using the method indicated in 1 or 
2 above; and (b) a step which evaluates the malignancy of malignant tumors based on the assay 
results of the aforementioned laminin 5 antigens. 

1 1 . A test reagent used for evaluating the malignancy of malignant tumors which contains the 
assay reagent indicated in 3 or 4 above. 

12. A method for measuring the manifestation of the beta 4 integrin which comprises (a) a step 
which brings the supernatant of a cell culture into contact with an antibody which is reactive to 
laminin 5; (b) a step which measures the reaction of the aforementioned antibody; and (c) a step 
of qualifying the /? 4 integrin of the aforementioned cells based on the results of assaying the 
reaction as indicated above. 
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Brief Explanation of Figures 

Figure 1 is a graph indicating the reactivity of each of the monoclonal antibodies (19, 57, 
2B10, 8C2) to LN5 which originate in the culture solution of MKN 45 cells and A- 172 cells. 
"Antiserum" indicates the reaction of anti-human LN5 mouse polyclonal antibodies. "PBS" 
indicates the reaction when the antibodies are not added. The horizontal axis of the graph is the 
absorbance value using ELISA. 

Figure 2 indicates the results of immune precipitation experiments using a variety of 
antibodies to LN5 antigens in the HT-1080 cell culture solutions. The figures on the left indicate 
the migration potential of the molecular weight marker (kDa). "Supernatant of culture" is the 
migration image of the total protein. "Gel only" indicates the migration image of protein from 
the gel which has been used for immune precipitation. "pAb LN-5" is the migration image of the 
immune precipitation protein using the polyclonal antibodies to human LN5. "pAb y2" is the 
migration image of the immune precipitation protein to the polyclonal antibodies to human LN5 
y2 chains. "mAb/? 3" is the migration image of the immune precipitation protein using the 
monoclonal antibodies to the human LN5 /? 3 chain. 

Figure 3 indicates the results of the immune precipitation experiments carried out using 
the monoclonal antibodies to LN5 beta 3 chains. The number on the left indicates the migration 
potential of the molecular weight marker (kDa). "Supernatant of culture" is the migration image 
of the total protein. "Gel only" is the migration image of immune precipitation protein using the 
polyclonal antibodies to human LN5. "pAb y2" is the migration image of the immune 
precipitation protein using the polyclonal antibodies to human LN5 y 2 chain. "mAb /? 3" is the 
migration image of the immune precipitation protein using monoclonal antibodies to human LN5 
f3 3 chains. 

Figure 4 indicates the results of measuring the concentration of LN5 in the supernatant of 
the human pancreatic cancer cell strains and MKN45 human stomach cancer cell strain cultures, 
"a 3 y2" is the value measured using ELISA using a combination of the 8C3 (anti-^2 
monoclonal antibodies) solid phase plate and enzyme marker 2 BIO (anti-a 3 chain monoclonal 
antibodies). "/?2 y2" indicates the measured value using ELISA using a combination of an 8C3 
(anti-^2 monoclonal antibodies) solid phase plate and the enzyme marker (anti-/? 3 chain 
monoclonal antibodies), "a 3 /? 3" is the measured value using ELISA using a combination of 
57 (anti-/? 3 monoclonal antibodies) solid phase plate and enzyme marker 2B10 (anti-iz 3 chain 
monoclonal antibodies). 

Figure 5 indicates the results of comparing the amount of each of the integrin molecules 
manifested for 1 1 types of human pancreatic cancer cell stock. It indicates the mean value and 
the standard deviation of the amount of integrin manifested in the LN5 production strains (KP-2, 
KP-3, AsPC-1, HP AC, SUIT-2, BxPC-3) and the mean value and the standard deviation of the 
amount of integrin manifested in the LN5 non-producing strains (KP-1, KP-4, MIA paca-II, 
PSN-1 andPANC-1). 

Figure 6 indicates the results of western block experiments using different monoclonal 
antibodies of the LN5 antigens in the BxPC-3 cell culture solutions. The number on the right is 
the migration potential of the molecular weight marker (kDa). "57" is a reaction antigen using 
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the 57 monoclonal antibodies. "8C2" is a reaction antigen using 8C2 monoclonal antibodies. 
"2B10" is a reaction antigen using 2B10 monoclonal antibodies. "18-4" is a reaction antigen 
using KP2-LN5-8C2E 18-4 monoclonal antibodies. "12-1" is a reaction to KP-2-LN5-8C2D 12- 
1 monoclonal antibodies, "control" is the reaction antigen using the control antibodies. The 
three types 8C2 5 KP2-LN5-8C2E 12-1, KP2-LN5-8C2E 18-4 clearly react to fragments with a 
molecular weight of approximately 50,000. 

Figure 7 is the calibration curve using electrochemical luminous immunoassay which 
uses change to KP-2-LN5-8C2E 18-4 monoclonal antibody solid phase beads and ruthenium 
marker KP-2-LN5-8C2 E 12-1 monoclonal antibodies. 

Figure 8 indicates changes in primary tumor weight ( X ) and concentration of LN5 
antigens in blood serum ( O ) in the second, third, fourth and fifth weeks after grafting of HP AC 
cells to nude mice. 

Figure 9 indicates changes in primary tumor weight ( X ) and concentration of LN5 
antigens in blood serum ( O ) in the second, third, fourth and fifth weeks after grafting of 
MIApaca-II cells to nude mice. 

Figure 10 indicates changes in primary tumor weight ( X ) and concentration of LN5 
antigens in blood serum ( O ) in the second, third, fourth and fifth weeks after grafting of KP-1 
cells to nude mice. 

Figure 1 1 indicates the distribution, mean value and standard deviation of the 
concentration of LN5 antigen in the blood plasma of 27 patients with ARDS and 15 healthy 
people. ARDS has been divided into 19 patients who survived (mild cases) and 8 patients who 
died (serious cases). 

Figure 12 indicates the distribution of the concentration of the LN5 antigen in the blood 
serum in 31 patients with digestive organ group benign diseases, 9 patients with mucous 
producing pancreatic tumors and 155 patients with digestive organ group malignant tumors. 

Optimal Mode of Carrying Out the Present Invention 

By "LN5 yl chain N terminal fragment" in this Specification is meant the fragment on 
the N terminal side of those fragments which arise when yl chain is decomposed. The N 
terminal fragment is a fragment which can disengage in the biological samples, that is, it is a 
fragment which can exist in the biological samples which are liquid samples or which can exist 
in the liquid fraction which is produced from the biological samples. A fragment with a 
molecular weight of approximately 50,000 and which contains yl chain domains IV and V is an 
example of this type of N terminal fragment. 

By "antibody which is reactive with the LN5 yl chain N terminal fragment" in this 
Specification is meant antibodies which bond immunochemical^ to the LN5 yl chain N 
terminal fragment, that is, antibodies which have an antigen antibody reaction. 
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The biological samples referred to in this Specification are liquids such as blood serum, 
blood plasma, cerebrospinal fluid, ascites fluid, urine, tears, sweat and sputum and discharges 
and tissue extractives. There are no particular restrictions on these as long as they can normally 
be collected by medical institutions and the like, however, blood serum and blood plasma from 
subjects in tests and other blood samples are particularly suitable. 

By "LN5 antigen" in this Specification is meant an antigen in which an antibody which is 
reactive with an LN5 yl chain N terminal fragment immunochemical^ and a complex which 
contains an LN5 yl chain and an N terminal fragment and a yl chain are contained. 

Aside from using an antibody which is reactive with the LN5 yl chain N terminal 
fragment, the same type of method used to measure the antigen can be used as the step which 
brings the biological sample in contact with an antibody which reacts with the LN5 yl chain N 
terminal fragment immunochemical^ can be used as the step which measures the reaction of the 
aforementioned antibody and the step which determines the amount of LN5 antigen based on the 
results of measuring the aforementioned reaction in the method used to measure the LN5 antigen 
in the biological sample. 

In the assay method in the present invention, the LN5 yl chain N terminal fragment 
which is decomposed and secreted in the bodily fluids and which can be assayed from the 
biological samples should be assayed using an immunochemical method which uses antibodies, 
which are reactive with this LN5 yl chain N terminal fragment, preferably monoclonal 
antibodies and preferably monoclonal antibodies which are produced by cells which are 
deposited with deposit numbers FERM BP-8136, FERM BP-8133 or FERM BP-8134. 

The immunochemical method used here may be the latex aggregation method, the 
competition method, the sandwich method and the like although there are no particular 
restrictions on which method must be used. When the competition method and the sandwich 
method are used, the respective LN5 antigens or antibodies are detected by using a method 
which is suitable for labeling such as radioactive labeling, enzyme labeling, electrochemical 
labeling (ECL) or fluorescent labeling or labeling using other labeling substances. 

The assay reagent in the present invention is an assay reagent which is used for the assay 
method in the present invention. It should at the very least contain an antibody which is reactive 
with the LN5 yl chain N terminal fragment, or a monoclonal antibody or preferably a 
monoclonal antibody which is produced by cells which are deposited using deposit numbers 
FERM BP-8136, FERM BP-8133 or FERM BP-8134 and depending on the case, may contain an 
LN5 standard antigen, a detection reagent for said labeling which is suitable for the type of 
labeling, for example, an enzyme matrix. A carrier which is authorized for use in an assay 
reagent and a label are bonded to the antibodies and may be used as an immobilized antibody 
and a labeled antibody. The assay reagent may also contain a suitable buffer. The assay reagent 
in the present invention may be produced by selecting a technique which is normally used in the 
production of a reagent which contains antibodies. When the assay reagent is made up of 
multiple constituents, it may be provided in the form of a kit. 
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There are no particular restrictions on the antibodies which are reactive with the LN5 y2 
N terminal fragment as long as they have an affinity with the polyclonal antibodies and other 
LN5 y 2 chain N terminal fragments which are derived from the antiserum which are obtained 
by immunization of refined LN5 y 2 chain terminal fragments in animals used in experiments 
and mouse monoclonal antibodies are optimal since they have outstanding reactive specificity 
and production costs are low. 

Next, we shall explain how the monoclonal antibodies are produced. Human LN5 has 
been refined by using a method which has already been reported on [Int. Journal of Cancer, 76, 
63-72 (1998)]. Refined LN5 or refined LN5 y 2 chain fragments are dissolved in saline and the 
like as immunological antigens and they are administered internally to experimental animals 
along with an adjuvant. The experimental animals used may be obtained from a dealer and there 
are no particular restrictions on these although Balb/C mice are often used. The antigens are 
administered several times repeatedly at intervals of several weeks. Three days after the last 
administration of antigen has been carried out, the spleen is extracted from the immune animals. 
The extracted spleen cells are dispersed to the individual cells and cell fusion is carried out in the 
presence of mouse myeloma cells and a polyethylene glycol reagent which has been cultured in 
advance. A selective culture is carried out after cell fusion using the reagent and only the 
hybridoma cells which produce the monoclonal antibodies which are reactive with the LN5 y2 
chain N terminal fragment are selected. Then, the antibody producing cells are planted as 
complete monoclonal antibody producing cells in several cloning operations. The specificity of 
the monoclonal antibodies may be confirmed by isolating the refined antigens used for 
immunization by electrophoresis and subjected to western blotting analysis [Antibodies: A 
Laboratory Manual, by Ed Harlow & D. Lane, Cold Spring Harbor Laboratory Press (1988)]. 

The antibodies which are produced by cells which are deposited in independent 
administrative entity Industrial and Technological General Research Institute Patent 
Microorganism Deposit Center under deposit numbers FERM BP-8136, FERM BP-8133 or 
FERM BP-8134 may also be used as monoclonal antibodies. 

Next, we shall describe the ECL method. A number of different assay methods are 
known for ECL assay of LN5 antigens in biological samples. The sandwich method which uses 
first antibody solid phase magnetic beads and second antibodies which are labeled by using a 
ruthenium complex simultaneously is particularly suitable. The first antibodies and second 
antibodies in this case react specifically with LN5 y2 chain fragments, however, they should 
bond to different antigen determinants. 

The standard antigen can be produced by refining from human cancer cell strains such as 
the culture supernatant of human cancer cell strains and by determining the concentration of the 
protein using absorbance analysis and the like. It can be used by diluting to a suitable 
concentration using a diluent. 

Next, we shall describe an example of the assay procedures although it should by no 
means be construed that the present invention is restricted to this. 
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The LN 5/2 chain fragment antibody (first antibody) is brought to a solid phase by using 
commercially available magnetic beads. The conversion to a solid phase may be carried out by 
covalent non-covalent bonding. Next, milk casein and other blocking proteins which are used to 
reduce the non-specific bonding to the magnetic beads of the other molecules are adsorbed. 

A standard LN5 antigen solution or the biological sample being studied with a 
concentration which is known in advance is added to this and it is stirred for a constant period of 
time. After the LN5 antigens in the samples are adsorbed to the surface of the particles which 
are connected by the antigen, the particles are washed. This time, another anti LN5 yl chain 
fragment antibody (second antibody) which has been labeled with a chemically luminous 
complex of ruthenium and the like at an appropriate concentration, is stirred for a constant period 
of time and a complex with three [sic] constituents — the first antibody and the second antibody is 
formed on top of the magnetic beads. 

Then, the beads are washed and the complex which is the labeled substance is made 
luminous via a current between the electrodes of a dedicated device and the luminescent strength 
is measured. At this time, a degree of luminescence can be obtained which is in keeping with the 
amount of the ruthenium marker. By comparing the amount of luminescence of the biological 
sample being studied and the amount of luminescence of the standard product using the 
calibration line and the like, the amount of LN5 antigen in the biological sample being studied 
can be found precisely. 

The method of detecting the cancer cells which produce the LN5, the method of 
examining the acute respiratory distress syndrome and the method which evaluates the 
malignancy of the malignant tumor in the present invention are characteristic in that they are 
used to measure the LN5 antigen in the biological sample and detect, test and evaluate based on 
the measuring results. 

Assaying the LN5 antigen in the biological samples is carried out by using the assay 
method in the present invention. By using the results of assaying the LN5 antigen as an index, 
the cancer cells which produce the LN5 are detected, the acute respiratory distress syndrome is 
examined or the malignancy of the malignant tumor is evaluated. For example, the quantitative 
values of the LN5 antigen and the cancer cells which produce LN5 are detected when higher than 
the normal value, the acute respiratory distress syndrome was detected or the malignancy of the 
malignant tumor was evaluated as high. 

The assay reagent in the present invention can be used to detect the cancer cells which 
produced the LN5, to examine the acute respiratory distress syndrome and the malignancy of the 
malignant tumor. 

The present invention provides a method of measuring the manifestation of the /? integrin 
of the cells. This method comprises (a) a step which brings the supernatant of the cell culture 
with the antibodies which are reactive with the LN5; (b) a step which measures the reaction of 
the aforementioned antibody; and (c) a step which measures the amount of /? 4 integrin 
manifestation in the aforementioned cells based on the measuring results of the aforementioned 
reaction. 
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The step which brings the supernatant of the cell culture in contact with the antibody 
which is reactive with the LN5 and the step which measures the reaction of the aforementioned 
antibody, aside from using the antibody which is reactive with the LN5, can be used in the same 
way as the method for assaying the antigen using the usual immunochemical method. The 
immunochemical method may be used in the same way as explained above regarding the assay 
method in the present invention. 

The antibodies which are reactive with the LN5 should be monoclonal antibodies and 
monoclonal antibodies which are produced using cells which are deposited under the deposit 
numbers FERM BP-8133, FERM BP-8134, FERM BP-8135, FERM BP-8136, FERM BP-8137 
or FERM BP-8140 as this type of monoclonal antibodies. 

The results of measuring the reaction of the antibodies which are reactive with the LN5 
reflect the amount of LN5 produced on the culture supernatant and the amount of /? 4 integrin 
can be determined by using this as an index. 

Practical Embodiments of the Invention 

Next, we shall provide specific embodiments of the present invention, although it should 
by no means be construed that the present invention is restricted to these embodiments. 

[Practical Embodiment 1] Producing Monoclonal Antibody to LN5 

We refined human LN5 according the method indicated in [International Journal of 
Cancer, 76, 63-72 (1998)] which has already been reported on. This means that human breast 
cancer cells MKN 45 (obtained from the Japan Cancer Research Resources Bank) were cultured 
in a liquid culture medium containing 2.5 % fetal calf serum and 100 ng/mL phorbol 12- 
myristate 13- acetate (produced by Wako Junyaku Ltd.). Then, we collected the culture 
supernatant, centrifuged it and removed the cell constituents and then added a protease inhibitor 
to the supernatant. We flushed this culture supernatant in a column into which had been packed 
a gel of immobilized anti-LN5 yl chain polyclonal antibodies and washed it thoroughly using 
phosphoric acid buffer saline (PBS). The LN5 which had bonded to the column was eluted by 
using a 0.1 M glycine — hydrochloric acid buffer solution (pH 3.0). We quickly neutralized the 
LN5 which had been eluted from the column, placed it in a dialysis tube and dialyzed it 
thoroughly relative to the PBS. We analyzed the LN5 sample which was refined in this way 
using polyacrylamide electrophoresis and confirmed the presence of an a 3 chain and a /? 3 chain 
and a yl chain. 

We administered this refined LN5 along with a complete Freund adjuvant (produced by 
Sigma Aldrich Ltd.) at 0.015 mg per animal. We administered peritoneally the same amount of 
LN5 three weeks later along with an incomplete Freund adjuvant (produced by Sigma Aldrich. 
Ltd.). We again administered 0.03 mg per animal of only the refined LN5 to the same mice three 
weeks later. 

We extracted the spleen from the mice three days later when the last immunization had 
been completed. The operations thereafter were carried out inside a sterile green bench. We 
dispersed the spleen which had been extracted using mesh, mixed it with Sp2/0-Agl4 mouse 
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myeloma which had been cultured beforehand and carried out cell fusion in the presence of 50 % 
polyethylene glycol 1500 (produced by Boehringer Mannheim Ltd.). The hybridoma cells which 
had been fused were dispersed to several 96-well microculture plates and cultured it for one to 
two weeks in an RPMI 1640 liquid culture containing 10 % fetal calf serum and HAT reagent 
(produced by ICN Biomedical Ltd.). Only the hybridoma cells which produce the monoclonal 
antibodies in a stable fashion are present during this time and the myeloma cells which did not 
fuse and the mouse spleen cells had died out. 

Selection of the cells which produce the monoclonal antibodies to the LN5 was carried 
out using ELISA using an antigen solid phase plate. This means that the culture supernatant was 
collected when the colonies in the hybridoma cells are sufficiently cultured are added to a 
96-well microplate (produced by Narger Nunc Ltd.) to which the immune antigens adsorb having 
formed a solid phase and the monoclonal antibodies in the supernatant are reacted. After this, we 
added a secondary antibody peroxidase marker (produced by American Colex Inc.) which reacts 
with mouse IgG in an appropriate concentration. We washed the plate after a constant period of 
time and added an orthophenylene diamine enzyme substrate color development agent (produced 
by Wako Junyaku Ltd.) and a solution of hydrogen peroxide. We selected four of the desired 
monoclonal antibody producing hybridoma strains depending on whether there was color 
development. The four strains selected were cloned respectively several times and designated 
them 19, 57, 8C2 and 2B10. Mass production of the respective monoclonal antibodies was 
carried out by inoculating the hybridoma peritoneally to the mice according to the regular 
method and by refining using affinity chromatography using a protein G immobilized cephalose 
gel (produced by Pharmacia Ltd.) from the mouse ascites fluid. 

We studied the specificity of the monoclonal antibodies obtained using the LN5 which 
produced the human breast cancer cell MKN45 cells, the human glioblast strain A- 172 cells, 
human smooth muscle tumor cells strain HT-1080 cells and human [species] epidermal cancer 
cell strain A-431 cells. The A- 172 cells were obtained from the American Type Culture 
Collection and the HT-1080 cells and A-43 1 cells were obtained from the Japan Cancer Research 
Resources Bank. 

We cultured the respective cells in a tissue culture flask in an RPM 1640 culture medium 
which contained 10 % fetal calf serum and collected the culture supernatant. We refined the 
LN5 by using the aforementioned method from the culture supernatant. The A- 172 cells are 
known to secrete y2 chains as a simple substance and the LN5 which was refined has a y2 chain 
is the main constituent. On the other hand, the LN5 which is derived from the MNK45 cell 
strain culture supernatant contains virtually the same amount as the a 3 chain and the /? 3 chain 
and the y2 chain. We compared the reactivity of the four types of monoclonal antibodies 
relative to these two types of LN5 using ELISA based on the aforementioned method. Results 
indicate that only the 8C2 reacted strongly with the other two so that it was found that the 8C2 
monoclonal antibodies confirmed the LN5 y 2 chain (Figure 1). 

We also labeled the secreted protein using an express 35 S protein labeling mix reagent 
(produced by NEN Life Sciences Ltd.) when we cultured each of the HT-1080 and A-431 cells. 
We carried out immune precipitation of the antigen protein using the four types of monoclonal 
antibodies using the culture supernatant. This means that we added the antibodies to a constant 
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amount of each of the cell culture supernatants which had undergone C labeling and added a 
gel of immobilized anti-mouse IgG antibodies. After a short period of time, we stirred it slowly 
and isolated the gel by low-speed centrifiiging, heated it as is with a sample solution containing 
SDS and isolated the antigen protein which had become adsorbed to the gel using 
electrophoresis. 

The HT-1080 cells are known not to manifest an a 3 chain and to secrete a complex 
made up of a /? 3 chain and a yl chain. On the other hand, the A-431 cells are known to 
manifest all of the chains. The results of the electrophoresis analysis of this immune precipitate 
indicated that 19 and 57 reacted strongly with the antigen (/? 3 chain) which migrated to a 
position with a molecular weight of approximately 145kDa from the HT-1080 supernatant 
(Figure 2). The 2B10 reaction antigen was not detected in the HT-1080 supernatant. The four 
types of monoclonal antibodies precipitated a three-chain complex made up of an a 3 chain, a /? 
3 chain and a yl chain from the A-431 cell supernatant (Figure 3). 

Based on these experimental results, it was found that 19 and 57 reacted with the fi 3 
chain, 2B10 reacted with the a 3 chain and the 8C2 reacted with the yl chain. 19 and 57 both 
reacted in the same way with the /? 3 chain so that we used only 57 in succeeding studies. 

[Practical Embodiment 2] Assaying Amount of LN5 in Human Cell Culture Supernatant 

using Monoclonal Antibodies 

We obtained eleven types of human pancreatic cancer cell strains (KP-1, KP-2, KP-3, 
KP-4, AsPC-1, HPAC, SUIT-2, MIApaca-II, PSN-1, BxPC-3, PANC-1: MIApaca-II (CRL- 
1420), PANC-1 (CRL-1469), AsPC-1 (CRL-1682) and HPAC (CRL-21 19) from ATCC. KP-1 
to KP4, SUIT-2 and BxPC-3 were kindly donated by Professor Akihiro Funakoshi of the 
National Kyushu Cancer Center. PSN-1 was donated by Professor Masando Nishio of the 
National Cancer Center) and cultured them in an RPMI-1640 culture medium with 10 % fetal 
calf serum added in a culturing flask and we collected the culture supernatant of this in stages 
where they had been sufficiently grown. We sealed the culture supernatant hermetically and 
antiseptically and stored it at 4°C until it was to be used. 

Of the three types of monoclonal antibodies which were produced in Practical 
Embodiment 1 and whose specificity had been confirmed (57, 2B10, 8C2), the 57 and 2B10 
monoclonal antibodies were labeled by using [Western] horseradish [Armoracia lapathifolia] 
peroxide using the periodic acid method. Each of the monoclonal antibodies labeled were 
dialyzed sufficiently relative to the PBS, filtered and sterilized with a membrane filter 
(manufactured by Nippon Millipore Ltd.) and then stored it at 4°C. We diluted either the 57 or 
the 8C2 refined monoclonal antibodies using PBS so that it was 0.01 mg/mL. We added 0.2 mL 
to each of the wells of a Maxisorb 96- well microplate (manufactured by Narger Nunc Ltd.) and 
immobilized each of the antibodies. We sealed these plates hermetically so that they did not dry 
and kept them stationary at 4°C and under for 12 hours. Then, we discarded the antibody 
solutions in the plates, added 0.2 mL of a PBS solution containing 1 % skim milk to each of the 
wells and kept them stationary for 1 hour so that blocking was carried out for each of the plates. 
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We diluted the human LN5 standard product (derived from MKN45 cells) in a PBS 
solution containing 1 % skim milk and produced the solutions so that the concentration was 
1000, 500, 250, 125, 62.5, 31.25, 15.625 ng/mL. We discarded the blocking solution from the 
antibody solid phase plates for which blocking had been completed and we added each of the 
human LN5 concentration standard product and the culture supernatant of 1 1 types of human 
pancreatic cancer cells which had already been collected to the wells so that there was 0. 1 mL in 
each well. We kept these stationary for two hours as is at room temperature, discarded the liquid 
and washed these sufficiently using PBS. The peroxidase markers for the aforementioned 57 or 
2B10 monoclonal antibodies were diluted as appropriate using a PBS containing 1 % skim milk 
and 0.1 mL of this was added to each of the wells. We kept these stationary as is for two hours 
at room temperature, discarded the liquid and washed them thoroughly using PBS. We added 0.1 
mL of an ABTS enzyme substrate solution (produced by Roche Diagnostics Ltd.) to each of the 
wells and kept them stationary for ten minutes at room temperature while stirring from time to 
time. We added a 0. 1 mL of a 2 mM sodium azide aqueous solution to each of the wells in order 
to stop the reaction and mixed them. We measured the absorbance at 492 nm in each of the 
wells using a T-max microplate reader (manufactured by Molecular Device Ltd.), produced a 
calibration line from the absorbance of the standard product and calculated the LN5 
concentration in each of the culture supernatants. 

In assay results, production of LN5 was confirmed in part of the human pancreatic cancer 
cell stock and the LN5 assay value found by using ELIS A which used the 8C2 monoclonal 
antibodies as the solid phase antibodies were clearly lower than the LN5 assay value found by 
using ELISA which did not use the 8C2 monoclonal antibodies (Figure 4). However, no trend 
toward lower values was detected in the culture supernatant of the MKN 45 cells. The MKN 45 
derived cells are such that the y2 chain is known not to fragment and we believe that 8C2 has a 
reactive specificity to the disengagement fragment site of the y 2 chain. 

In addition, the aforementioned eleven kinds of human pancreatic cancer cells were 
recovered from the flask using trypsin processing in the same way as the culture supernatant was 
collected, the number of cells was calculated and then injected individually so that there were the 
same number of cells in the microtube. We added the monoclonal antibodies (from Chemicon 
Ltd.) relative respectively to the human a 1, a 2, a 3, a 5, a 6, /? 1, ft 3 and p 4 integrin to each 
of the tubes, kept these stationary for 30 minutes while cooling with ice and then washed the 
cells using PBS. We added FITC label second antibodies and kept these stationary for 30 
minutes while cooling with ice. Last of all, we washed these using PBS and then added a 1 % 
paraldehyde fixing solution and immobilized the cell surface antigens. We measured the 
fluorescent strength mean absorbance value of the cell surface of each of the immobilized cell 
flotation solution on a FACS cell analyzer (manufactured by Nippon Becton Dickenson Ltd.) and 
made this the amount of manifestation of each of the integrin on the cell membrane surface. The 
fluorescent strength mean value was indicated as the ratio to the background mean value (relative 
mean fluorescence). 

Of the eleven kinds of human pancreatic cancer cell strains, we compared the 
manifestation of each type of integrin in six kinds of LN5 producing strains and five kinds of 
LN5 non-producing strains (Figure 5). Compared to the LN5 non-production strain, the LN5 
producing strain clearly showed an increase in the manifestation of f5 4 integrin regardless of the 
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fact that the manifestation of J3 1 integrin and the like was virtually the same and the amount of 
LN5 produced was an index of the manifestation of /? 4 integrin. 

[Practical Embodiment 3] Producing Monoclonal Antibodies for yl Chain Decomposition 
Fragments 

We bridged the refined 8C2 monoclonal antibodies according to the written instructions 
for use of bromcyan activated cephalose (from Pharmacia Ltd.) and produced an antibody solid 
phase gel. We cultured large amounts of the human pancreatic spleen cancer cell strain KP-2 or 
BxPC-3 in a tissue culture flask in an RPMM640 liquid culture medium which contained 10 % 
fetal calf serum. After we cultured this sufficiently, we collected 1 L of the culture supernatant 
and removed the cell constituents. We diluted the culture supernatant using PBS and flushed it 
in a column packed with 8C2 monoclonal antibody immobilized gel. We washed the column 
sufficiently with the PBS and then eluted the LN5 antigen which had bonded to the column using 
PBS which contained 8 M urea. We placed the eluted fraction in a dialysis tube and dialyzed it 
relative to the PBS and removed the urea. After we carried out the dialysis sufficiently, we 
concentrated it in a Centricon centrifugal concentration device (from Amicon Ltd.) and used this 
as the refined human LN5 antigen. 

We isolated this refined product using 4-20 % gradient SDS polyacrylamide 
electrophoresis (from Daiichi Chemical and Pharmaceutical Ltd.). We carried out protein 
staining on the gel using a Quick CBB staining solution (produced by Wako Junyaku Ltd.) and 
analyzed the molecular weight of the LN5 antigen. We also transcribed the LN5 antigen from 
the gel which had been subjected to electrophoresis in the same way using an Immobilon-P 
membrane (produced by Nippon Millipore Ltd.) and carried out immunological staining using 
the 8C2 monoclonal antibodies (Figure 6). It was assumed that there were approximately 50,000 
decomposition products which reacted to the 8C2 monoclonal antibodies and we believe that this 
is a fragment (N terminal fragment) which is derived from the yl chain N terminal whose 
disengagement brought about by decomposition by the protease is suggested in previous reports 
[Science, 277, 225-228 (1997)]. The refined human LN5 yl chain N terminal fragment 
obtained here was injected without adding any preservative and frozen and stored until used. 

(2) Producing Monoclonal Antibodies for yl Chain Decomposition Fragment 

We used the refined yl chain N terminal fragment derived from the KP-2 cells which 
had been kept in frozen storage as the immunogen and produced the new monoclonal antibodies. 
We produced the monoclonal antibodies based on the method indicated in Practical Embodiment 
1. We again obtained two types of monoclonal antibodies KP2-LN5-8C2E 12-1 (hereinafter 
abbreviated to "12-1") and KP2-LN5-8C2E 18-4 (hereinafter abbreviated to "18-4"). We 
confirmed that both of these monoclonal antibodies reacted with a yl chain fragment with a 
molecular weight of approximately 50,000 like 8C2 (Figure 6). 

Large amounts of the respective monoclonal antibodies were produced from the culture 
supernatant of the hybridoma cells using a Hybridoma-SFM non-serum culture medium (from 
Gibco Ltd.) by refining the affinity using a protein A immobilizing gel. All of the monoclonal 
antibodies obtained were confirmed to be the IgGl type by using a Mouse-Typer Isotyping Panel 
reagent (produced by Nippon Biorad Ltd.). 
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The monoclonal antibody producing cells obtained (12-1, 18-4, 2B10, 8C2, 19 and 57) 
were deposited at independent administrative entity Industrial and Technical General Research 
Institute Microorganism Deposit Center (address: Central 1, 1-1-1 Higashi Tsukuba-shi, Ibaraki- 
ken, Japan 305-8566) on August 16, 2004 under the deposit names FPRM P- 18465, FPRM P- 
18466, FPRM P-18467, FPRM P-18468, FPRM P-18469 and FPRM P-18470. These were 
transferred for international deposit based on the Budapest Convention on August 1, 2002 
(August 5, 2002 for 57) and the deposit numbers FERM BP-8133, FERM BP-8134, FERM BP- 
8136, FERM BP-8137 and FERM BP-8140. 

(3) Assaying LN5 Decomposition Product in Biological Samples 

We prepared the two types of anti-human LN5 yl chain monoclonal antibodies (12-1 and 
1 8-4) obtained in (2) and used them as refined IgG. 

We diluted the 18-4 monoclonal antibody refined product with PBS and used this as the 
final concentration of 0.2 mg/mL. We added 0.25 mL of Dynabis M-450 epoxyl (produced by 
Dynal Ltd.) floating solution to 1 mL of the antibody solution, sealed in an airtight 
polypropylene container and stirred it gently at room temperature for 4 hours. Then, we set it so 
that it was stationary for 12 hours at 4°C and stabilized the bonding. Then, we added a 2 mL 
PBS solution (hereinafter abbreviated to "SM/PBS") which contained 1 % skim milk, 0.1 % 
sodium azide and 2 mM EDTA to the antibody bonding beads to carry out blocking of the excess 
bonding sites on the surface of the beads. We kept this stationary as is for 12 hours and stabilized 
the blocking process. Then, we washed the beads twice with PBS, diluted it 20 times in the 
SM/PBS solution and kept it in a liquid state at 4°C until used. 

We produced a 6 mg/mL solution of the 12-1 antibody refined product in the final 
concentration. We added approximately 2 mg of ruthenium (produced by Eigen Ltd.) in 1 mL of 
this antibody solution and kept it stationary for 2 hours at room temperature. Then, we added 0.2 
M of glycin/PBS (pH 7.8) and blocked the excess reaction sites. We placed the ruthenium 
marker antibody solution on an Ultro-gel AcA44 gel chromatography [device], eluted it using 
PBS containing 0.1 % sodium azide and isolated the antibodies which had been labeled which 
had been eluted first of all. The ruthenium marker 12-1 monoclonal antibodies which were 
produced in this way were stored as is at 4°C until used. 

We mixed equivalent weights of chicken blood serum (from JRH Bioscience Ltd.) and 
SM/PBS and used them as an LN5 standard product diluent and a labeled antibody diluent 
(hereinafter abbreviated to "diluent"). We used refined LN5 derived from MKN45 cells 
obtained in the aforementioned Practical Embodiment 1 as a standard product, diluted with the 
diluent until the LN5 concentration was 1000, 500, 250, 125, 62.5, 31.25, 15.625 ng/mL and 
produced the standard product solution. We also diluted each of the ruthenium labeled 
antibodies 100 times using the diluent. We assayed the biological samples using an automatic 
measuring apparatus (Bicolm 8220, manufactured by Sanko Junyaku Ltd.). We collected 0.2 mL 
respectively of the standard product and the human serum and plasma specimens, added these to 
a special reaction tube and set this on a special reaction tube rack. The step involving automatic 
assay is as follows. First, we added 0.025 mL of the antibody bonding beads to the reaction tube 
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and carried out a reaction with the first antibodies while stirring intermittently for approximately 
9 minutes. After we suctioned the liquid from inside of the reaction tube and removed it, we 
washed it twice using a wash. After washing it, we added 0.2 mL of a ruthenium labeled 
antibody solution and carried out the reaction with the second antibody while stirring 
intermittently for approximately 9 minutes. After we suctioned the liquid from inside of the 
reaction tube and removed it, we washed it twice using a wash. We added 0.3 mL of an 
"issuing" [translator's note: this is most likely a typo for "luminescent" as the word 
"luminescent" is used in the same sentence in its correct spelling] electrolysis solution and 
measured the luminescent amount. 

We made a calibration line using the standard antigen which was assayed simultaneously 
and calculated the concentration of the antigen. We used the luminescent count of only the 
diluent as a blank value. We were able to assay satisfactorily between antigen concentrations of 
1000 to 15.627 ng/mL (Figure 7). 

[Practical Embodiment 4] LN5 Antigen in Nude Mouse Serum with Grafted Human 
Cancer 

(1) Orthotopic Graft of Human Pancreatic Cancer Cells to Nude Mouse 

We cultured three types of human pancreatic cancer call strains (HP AC, MIAapa-II and 
KP-1) respectively in a RPMI-1640 culture medium with 10 % fetal calf serum added in a 
culture flask and recovered only the cells by trypsin-EDTA solution processing at stages where 
these had fully developed. We washed the respective cells thoroughly and carried out an 
orthotopic graft to the pancreas of an 8-week old nude mouse (procured from Nippon Charles 
River Ltd.) under anesthesia. The mice to which the cells had been grafted were raised inside a 
clean room. We randomly selected 3 animals each in the second week, the third week, the fourth 
week and the fifth week after grafting and collected blood from the heart while the animals were 
under anesthesia. After all of the blood collected had been set aside overnight so that it was 
stationary at 4°C, we separated only the blood serum by centrifuging. We kept the blood serum 
centrifuged under cold storage until it was to be assayed. We also carried out necropsies of the 
mice after collecting blood and extracted the primary pancreatic tumor parts and measured the 
weight. 

(2) Assaying LN5 Decomposition Product in Mouse Serum 

We assayed the LN5 antigen in the mouse serum which had been collected as indicated in 
the previous section by using the assay method indicated in Practical Embodiment 3 (3). It was 
found from the assay results that the LN5 antigen which was derived from the grafted cells had 
clearly disengaged to the blood of the nude mouse to which the HP AC cells had been grafted. 
We also confirmed that the concentration in the blood had increased in correlation to the increase 
in the primary tumor nidus (Figure 8). 

It was also confirmed that the primary tumor nidus had grown in the nude mice to which 
MIAaca-II cells without the LN5 antigen producing capability had been grafted, however, no 
increase whatsoever in the concentration in the blood of the LN5 antigen was detected (Figure 
9). 
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It was further confirmed from the experimental results in Practical Embodiment 2 that the 
KP-1 cells had a capacity for secreting the a 3 chain and the /? 3 chain. Although it was 
assumed that it did not produce the LN5 antigen, in this study, we detected an increase in the 
concentration of the LN5 antigen which was correlated to the increase in the primary tumor 
nidus in the blood of the nude mouse to which KP-1 had been grafted (Figure 10). On the basis 
of this, it was indicated that the KP-1 cells are cells which have properties such that they can 
produce the LN5 yl chain monomers. It is indicated that assaying the LN5 antigens using this 
method is useful for detecting yl chain monomer producing cancers. 

These results indicated that it was possible to monitor the production of LN5 antigens of 
various types in the primary tumor nidus using this method of assay. 

[Practical Embodiment 5] Concentration of LN5 Antigen in Blood of Patients with ARDS 
(Acute Respiratory Stress Syndrome) 

Since LN5 is contained in large quantities in the in vivo organs and particularly in the 
epithelial tissue, we believe that in vivo metabolizing of LN5 possibly increases in patients with 
pulmonary infectious diseases. We measured the concentration of the LN5 antigen in the blood 
plasma specimens which were collected from healthy persons and from ARDS patients using the 
method indicated in Practical Embodiment 3 (3). 

The LN5 antigen concentration in the blood plasma of 15 healthy persons, 19 ARDS 
patients who survived and 8 ARDS patients who died is indicated in Figure 1 1 . The 
concentration of the LN5 antigen in the blood plasma was respectively 60.8 ng/mL, 158 ng/mL 
and 250.9 ng/mL and it was clear that the concentration in the blood clearly increased for the 
ARDS patients. Based on this, it was confirmed that the LN5 antigens could become markers in 
the blood for use as a new way of diagnosing ARDS and in determining the gravity of the 
disease. 

[Practical Embodiment 6] Concentration of LN5 Antigen in Blood of Patients with A 
Variety of Digestive Organ Group Cancers 

It is believed that LN5 is produced in large amounts from epithelial group malignant 
tumor cells. We measured the concentration of LN5 antibodies in blood serum samples collected 
from 3 1 patients with digestive organ group benign diseases (8 patients with diabetes and 25 
patients with chronic pancreatitis), 9 patients with mucous producing pancreatic tumors and 155 
patients with digestive organ group malignant tumors (36 patients with pancreatic cancer, 18 
patients with cancer of the pancreas (metastasis to liver), 10 patients with stomach cancer, 16 
patients with cancer of the gall bladder and the bile duct and 75 patients with liver cancer using 
the assay method indicated in Practical Embodiment 3 (3). 

The concentration of the LN5 antigen in the blood serum of 8 patients with diabetes, 25 
patients with chronic pancreatitis, 9 patients with mucous producing pancreatic tumors, 36 
patients with pancreatic cancer, 18 patients with pancreatic cancer (with metastasis to the liver), 
10 patients with stomach cancer, 16 patients with cancer of the gall bladder and the bile duct and 
75 patients with liver cancer is indicated in Figure 12. The concentration of the LN5 antigen in 
the blood serum was the mean value for the respective groups — 54.2 ng/mL, 50.6 ng/mL, 
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35.0ng/mL, 68.3 ng/mL, 165.9 ng/mL, lll.Ong/mL, 136.0ng/mL and 121.9 ng/mL— which 
clearly indicates that the concentration in the blood in each of the groups with different digestive 
organ group cancers increased. A tendency for the concentration to rise in patients with cancer 
metastasis to the liver was detected. Based on this, it was confirmed that the LN5 antigen could 
become a marker in the blood for use in evaluating the malignancy of digestive organ group 
malignant tumors. 

Potential Industrial Use of the Invention 

The present invention provides an assay sample and an assay method for LN5 antigen in 
biological samples. Using this, it was possible to detect the cancer cells which produce LN5, to 
examine the acute respiratory distress syndrome and to evaluate the malignancy of malignant 
tumors. 

Scope of Patent Claim 

1. A method for assaying laminin 5 antigens in biological samples which is comprised of (a) a 
step of bringing the biological sample into contact with an antibody reactive with a laminin 5 y2 
chain N terminal fragment; (b) a step of measuring the reaction of the antibody; and (c) a step of 
qualifying the laminin 5 antigen based on the results of the measurement of the reaction as 
described above; 

2. The composition of Claim 1 wherein the antibodies are monoclonal antibodies which are 
produced from cells which are deposited using deposit numbers FERM BP-8136, FERM BP- 
8133 or FERM BP-3 134; 

3. An assay reagent of the laminin 5 antigens in biological samples which contain antibodies 
which are reactive to the laminin 5 y 2 chain N terminal fragments;. 

4. The composition of Claim 3 wherein the antibodies are monoclonal antibodies which are 
produced from cells which are deposited using deposit numbers FERM BP-8136, FERM BP- 
8133 or FERM BP-8 134; 

5. Monoclonal antibodies which are produced by cells deposited with deposit numbers FERM 
BP-8136, FERM BP-8133 or FERM BP-8134; 

6. A method for detecting cancer cells which comprises (a) a step which assays the laminin 5 
antigens in biological samples by using the method indicated in Claim 1 or Claim 2 above; and 
(b) a step which detects cancer cells which produce laminin 5 based on the assay results of the 
laminin antigens as indicated above; 

7. A test reagent which is used to detect cancer cells which produce laminin 5 which contains 
the assay reagent indicated in Claim 3 or Claim 4 above; 

8. A method for examining the acute respiratory distress syndrome which comprises (a) a step 
for assay of the laminin 5 antigens in the biological samples by using the method indicated in 
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Claim 1 or Claim 2 above; and (b) a step for examining acute respiratory distress based on the 
results of assaying the aforementioned laminin 5 antigens; 

9. A test reagent used for testing acute respiratory distress syndrome which contains the assay 
reagent indicated in Claim 3 or Claim 4 above; 

10. A method for evaluating the malignancy of a malignant tumor which comprises (a) a step 
which assays the laminin 5 antigens in biological samples by using the method indicated in 
Claim 1 or Claim 2 above; and (b) a step which evaluates the malignancy of malignant tumors 
based on the assay results of the aforementioned laminin 5 antigens; 

1 1. A test reagent used for evaluating the malignancy of malignant tumors which contains the 
assay reagent indicated in Claim 3 or Claim 4 above; 

12. A method for measuring the manifestation of the beta 4 integrin which comprises (a) a step 
which brings the supernatant of a cell culture into contact with an antibody which is reactive to 
laminin 5; (b) a step which measures the reaction of the aforementioned antibody; and (c) a step 
of qualifying the f5 4 integrin of the aforementioned cells based on the results of assaying the 
reaction as indicated above. 
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mmm 

ftaik 70«&ftTfctK *ft^tUDt&t&«©#^« (al~a5, 

/?l~/?3, rlS^r2) ##£-TSo 

±&M®t±mmzmfi%Lx^zmGmMt®®£&&tz&!&mizi±. 

U ytzMf&tyjitntbX^K-yS (WTs LN5£:lB&ie-f 

<r©LN5lia3tjt £311, y 2m® Zti^til ftZBj&LtzbcDX 
[Dev. Dyn., 218, 213-234 (2000)] o LN5{£±j£«fr £#v*S£ft-SP£{;: 
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©LN5^*^{±^©ms»^SlrS^4A s ii^t•SC^:^^#tl-CV^?, [J. Cell 
Biol., 148, 615-624 (2000)] o 

i-ftt>*K ±fcmm%frt>mmtzimy2iMft(DM.\Zs zammt&ttziii 

* an £ -r s *m £ * d o a t % * n * » 
ssSs ±js«*3*E©stsiijimi^T*LN5o^As±i^ lx ^ % t^s 

itft^fr tlX^Z [J. Natl. Cancer Inst., 91, 1882-1887(1999), £ 
cfctfCancer, 85, 2315-2321 (1999)] 0 

tffl^e»nr*Dx ni»fcES*aj»-e©{*:^Bffc:j56;fflUTv^<±-c{±s £Mt$ 

Jri^BM165i:/?30(C^rtS^^^D-±;um^6F12) £E^fclMl&&^l$8iJ£ 
& (EL ISA) #*£<*ftfc [J. Immunol. Meth., 224, 161-169(1999)]. LfrU 
C ©*§-C ELISA(C i o T £{ffitt*©LN5fflff fctttti t &0»J#* $ *IT V^ ft 

$63§©IPBj5* 

<5 C 2fe «S o 
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D-^;i/{rCft#> LN5<orD^7— K^mottnam r 2&#f#tCHJfo bt^ 
$e>c»«f*^i»r, *©*»** 720Htftf-fcttbTfij6tt*#i-**>'* 

H&a&©1*fc: % 72«ttLN5a*©*Ji8H : ?'e»Dflb©LN^ : ?atl±^Stir^3& 
-f&fcfc. 7 2«^/t(cttraffifc£m^««£K3lttx £ttttfBM$i0r2M 
Kits *fctt*W«-ftSr2^ gfcfi£3«r2M«*ft £fctta3«/?3«r2fi 

5jrcjic£$]£u ±jBfeia«t:*ij-aiii5©M4**sift"r*#iJ»Ba±®#ffl**i 

&LX^&&m& : P\s*79-'C3bZ&m4 >t^U >©Mi^itl?bfeo LN 
»#i^M|nJ#&ofco "T&fc^ £&ftt:^SLN5^IC©ji£S&£&ft± 

+0LH5©«flE#*IH*-*c:i:*JiaiU JfnM*<DW5&mMtZ LN 
5£M£*aB*©ii*fc*-*-ai*acfc£E£frfcbfco 
iU*T, LN5^4*rtm©*T?t#C»±AIMtlC#<^*nTV^3i:iP 
fl$©Mtt^at^^T^rt©LN5^»l^^i,©T-(i^^^i:VNo{gi» 
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■&tL~Ctco *©{gll&©7GC N ft&VFIRfl&ft1St& (Acute Respiratory Distress 
Syndrome, W.TARDSi:l5v^") i&%frbURLtzfamtkfc£fe'%Xfrt>&&\sfc 

II, fflEi/M*©KJfi*W£*"3Xg, WiaRJ6©8l£l6*cat-3^'t7 
S=>5ffill©***jrr*Xg*£A/C&^ £fttW+©7*=>5iftIK* 

2. Jftft^N FERM BP-8136, FERM BP-8133£fc(£FERM BP-8134©gft«:T?*rft 

3. 7^->5r2«NJ|ll»fM-fcSiStt4*-rSfit<**^*U"rft*, 4*K» 
4>© 7 ^ - > 5 £UK(Z)ffl£t£X. 

4. Jru^A 5 ^ FERM BP-8136, FERM BP-8133££ttFERM BP-8134©g§£#-t-C^fE 

5 . FERM BP-8136, FERM BP-8133££liFERM BP-8134©ftft#-*T!*K£ftt:M 
5 fflj&fc: <fc t) S£ $ *i 5 * ^ * o -±;Hftfco 

8 . 1 Xtt 2 Cffi«©*F*fc J: D£*tW*©? ^ -> 5 iftjgi£«j£-rsxg, 
9. 3Xli4£f3«©$mS3i£^/t-&3> &tei«SI&^&g©&£ffl©& 
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10. 1 XI* 2 fcB«©£»fc J: D4tttt**+©5 * -> 5in,m&m%t *ig, 



m 1 ttx MKH45«eB6J:VA-172ailSO«**i*©LH5C»-r*# : E>' * D- 
^Hftft (19> 57, 2B10, 8C2) <OSf5tt^^bfc^7 7t?fe5o r^jfu^fj £ 
Jrtt MN5T<>^7l«U^D— ^-;i/tftft:CDfiJ&^-r« r PBSj liiriftMJQ 

«p©s**w-r. ^ 7«miittELisA-e©iR^*fl[*^-ro 

Tjkto S<D*«tt^«T-*-©*»M-c»* (kDa) o ri$n_t^j 

^«©&MT-fc£o r pAb LN-5j {it MN5{C^-f5^ U * n-*-;i/#M*£ 
cfc3&£tfcl$* w^!C©*i&^T-&So i"pAbr2j (it M,N5r20£*rr£* 
i^n-^^^jciS^tfcl^^vy^SO^ii^-r-^So r m Ab/?3j ttfch 

A-431Jfflflg^il^*©LN5TO©§lJt^t:J;5^«fel^ll^©^«:^ 
1"o £©»tttt^-?*T-*-©«c»ffiife*5 (kDa) o r%m±mj fctl»* 
w^K©*ttfft-e»4. r ge i©^j Ufc7;i^£©* 
*©©&■&&-£ fc£ 0 r pAb LN-5j (ib KN5t#t£tf U £n-±;i/ftft£i 
3&£fcfe»*>^*K0&ttffe"T?&*o r pAby2j lit HN5r2$H;:*i"f3# , J 
^n-^-;utfti*lcJ:**««l5P»^W^K0*»ifcr**. r m Ab/33j litKN 



WO 03/016907 PCT/JP02/08347 

6 

^ms-M^mm^Tikto r a 3r2j » s 8C3 myz*; ^u-t^w) ra 
mm^mmm^to r /?3r2j b\ 8C3 mr2^^ in-t^fa) m 

£ELISA-T*©$Jj£fiS£^-ro ^a3/3Zj li, 57 mQZ* J t u-±)\/%ifo) @*S 

%Zmto LN5jg£tfc (KP-2, KP-3, AsPC-1, HPAC, SUIT-2 , BxPC-3) t©§ 
^>T^'J>^31S©¥^i:lim{i^ *«fcVLN5^S4« (KP-U KP-4, MIA 
paca-IK PSN-K PANC-1) >f^>J >&M©¥.^£ff MM^-fo 

EI 6 fi. BxPC-3M^^4i©LN5mJl©#^y ^D-^;i/JrCft{C<i:5^^^ 

(kDa) o r 57j 1*57^7 ^□-^-;i/Jj i Li*:tJ;i>^Jj ! c/ix l"8C2j &8C2^ y £ 
o-^-;i/m^{cj:ssj^kJlx r 2Bi0j tt2BlO^/£o-:h;um&tc£5£jSJn; 

J8U ris-4j (iKP2-LN5-8C2E 18-4^67 * □-^l^&iCj^SjfomiU ^2-lj 
&KP2-LN5-8C2E 12-l^y Z u -± jlfafrlz ZZBLfoViM, r^faaj f£n>ha 
-;i/irC^{Cck5S^Jn;JI*^-ro 8C2 % KP2-LN5-8C2E 12-K KP2-LN5-8C2E 18-4 

Ei7{is KP2-LN5-8C2E 18-4^7 £ D-±;^#l!*!toK-X£;t/x-<i7 AH 
SSKP2-LN5-8C2E 12-1^7 * U m\,\tzm%<h¥%ltft&m%.-Z<Dfe 

EI 8 (is HPAC«§^fl|t?fe7-h*v^X(7j^||^2, 3^ 4, H^SMm 
EfDM^mnm (•) £M*LN5#i;JI«g (O) CD^fbo 

MIApaca-IIW*^*lbfe7-KT^^©^^2, 3, 4, £«fctf 
5j!F^g©JI$gffiMS (•) i:iflL?f^LN5mJI^JS (O) ®^b 0 

@10lt KP-l^flS£if£teLfc*-h*^X©l£te&2, 3, 4, &&V5m 
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MgcDJKftBMft (•) tMfHWmmmB. (O) ©^fb 0 
HI 1 lis 27^J©AEDSM#*J;y c 15^J©il^A©«4'LN5iJtJI^O^s 

M) 

fcS*Ilffi!t*A# 1 5 50i©iHJ»4»tH5iWRM©^**^f. 
*W«»t:*»*LH5r2«|N«l»ffr-fcttN 7 2mifi&MZtlX&bZmfr®5 

*M#fc#4U»*>f>$-T?**. £©J:?ftNa{S8m-©0y£:b-Ctt> r2$g© 
K ^ -f > IV£tf V£^i? x #?S& 5 #3* tf 6 ft 3 o 

*W«»t:*ftf4LH5r2«INJ|liffrtR*tt**1-*tt(*:fcl4s LH5y2«NS* 

*«3«»C*tt*£(Mtttfctts JflLjlt^ Ms ttttU ttzk^ ««U ffs * 

ft £©ito«&ft* s ^i;:#&T- & S o 

$BMI tc * 3 IMiJf £ tt, LN5 r 20 N W Br tf- iz gj&ft * * * 5 *rC##ft 
&fb^WCgJfc«ifcirCifc!K LN5r2mS^^e©N^»fM-fte>^(C72iI^^ 

*$80§©x 4fMa*'t»©LH5IWH*jB*'r**tttC*tt*x LN5r28INSB»ffr 
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$l< l^;^D-t«, * £ U < liFERM BP-8136^ FERM BP-8133^ 
fcfcfcFERM BP-8134^D§itS■t•C•^l6^tlTV^5^1flS{3J;»3M^^tlS : E>'^□~- 

LN5SWR*S^tttn;«c%»»tt»*N llfti?^^ (ECL) flltttSfet* 

tC$f ^ U < liFERM BP-8136. FERM BP-8133S feliFERM BP-8134CD§KS"tT*^it 

H^biJt^«i«ln;fri:UTt>J:v^, '*8<ll<Dil8«ttJtf±, ftfr££t?§£ 
^bTt#^ti^M^*^©^U^n-±;i/m«i:*LN5r2mNTOitt*rb 

*tttfie-3"r»«-r*Ci:#"r*a [Int. J. Cancer, 76, 63-72 (1998)] . M 
«LH5*fctt»i!LM5r2«»rfr***«^i:U , r4aAtt*a;^t:*ffbs it 
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aat:*o*is»*ipe»M*aifflt-*. *ajufc*wBii!a**«ijist^fc**N 

<o#:£Tfc*Rfi«£*"*- ifflllS»'&Ufc*lc:ll#JK:J:DaJR*il&fi 1 v\ LN5r2 

1ffH£fT5££:£ckDra.t"&££#T*§3 [Antibodies: a Laboratory Manual, 
by Ed Harlow & D. Lane, Cold Spring Harbar Laboratory Press ( 1988) ]o 

MK-fe>*-Cs PERM BP-8136n FERM BP-8133£fcttFERM BP-8134<DSIES^ 

ttTCECiato^TttW-rSo ^l^^+©LN5^J ! bJI©ECLilJ^(C^V^T«^ 

©^bT^l^ftaffi^mt-X^^7 1 x^A^{3cto-t1i^bfe^2in;* 

£-f£C:i:#iI£b^o 

wt £ m^mo-m c o ^ t » * ^ ** w« c ©01 c bra * n * * © 
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LN5Jn;JfC©£mfit#, JEM A 9 **V^*lC, LN5£M£-T 3MB§#&m£ft 

©SM4ft tffcv* tflfet £ Z t ifiX £ S o 
**8W©»;£ttllBu LN5£g£1-*ttfflIia©fca* fttt0HftllifiJ£«»©i* 

aa©»J^^{c||b-C±I3(c:MLfc©i:TOfJ:^o 
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£0%*; ?U-i-jlfcfa£\sX\Z. FERM BP-8133, FERM BP-8134, FERM BP-81 
35 N FERM BP-8136, FERM BP-8137i;fcttFERM BP-8140®£§6#^T-^f££ tlTi^ 

t MN5©)ltSmg6*& [Int. J. Cancer, 76, 63-72 (1998)] CftoTHSfSL 
fee t"&t)*>> t r ¥U§$l3jl&MKN45 (Japan Cancer Research Resources Bank** 
£>A30 ft, 2.5WMif[l}S:fe e ):a t 100 ng/mL7 *;i/#-;H2-* 'J M3- 

y;u££i*u£#7A£»ftu u >Mfr£a*tt* (pbs) £-t+#«#t 

feo #5ACijg£L£LN5li, 0.1M (pH 3.0) £«fc»)i8tli 

£©*I£!LN5£, Balb/CMv.^x (6m) Ottlfirt^ -ESSfc D-0.015 mg 
©tta>7' l J - h • 7Q>f > h • 7i>i^> r (i/^TT;u h* y yf-atl) £ 

^(C|5]T-i7^^)|tMLN5©^^-E^feD0.03 mg£#Lfco 
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>^»;n-;H500 (^-l> AttSS) #ST"T?«J6»^tfc. 

^ 1 0 fcHATtt* (ICN>W;**7V:&;i4t») &£&RPMI1640fc 

fttgife^T* 1 ~2»HJ8*Ufco c©Ftgic^y^n-^;i/ffi&£££i$£M£-r 

n-x>^£JfiU 19, 57, 8C2, 2B10inft£ Lfco ^tl^ft©^ 7 7 u-±)l 

7^lffliaa«ttA-172,«, t r¥^S5f$M«l*HT-1080*Blfl&, SVt r»* 
jg*<BlilS«cA-431|BIJftCDa^taLN5lCJ:l)»W.tfc. A-172*fflfl§{iAmerican Type 

Culture Collections^ HT-1080^JMtfA-431HflSf£Japan Cancer Research 

Resources Bank**?) Ufeo 
-enfllCtt^^ 10X*MJfll»ll**trHPMI1640»»T!li«(l««7 7 X 3 * 

HJSUfco A-l72«ii72II^^T'^1-^Ci:«e)^Ti5t3> *ll{£ftfc 
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LN5tt y zmifiZtitft* ti^tzo *ft£2t LTMKN45IBJIS««±»**©LN5ia: a 3 

mt/3zmt72m^mmR^vx^rzo ztih 2«©LN5K*tt* 4»©^ 

8C2©**«p#'N3l<Sl&Dfc^i:*»e>N 8C2€^ *n^^ffiftttLN5y2||&R 

(HI) . 

HT-108O:fccktM-431©&l8J3S£J£#-f 3P£t^ x^77bX 35 S7nf 
-f >7^'J y**tt* (NEN^ 7tf>x>**tS) Ct^^>/^S 
©7^;i/^ffofe 0 *©J##±»*fflv^T 4?!©^ i^n— ^stfttctsiftjR 

HT-1080iiiI&&, a3fB£&Si bT£ S> 3«fc r 2«©tt^ft*^f * - £ 

TV^o ^ ©*JfiEt*P»W©«»«clb«¥*f 19£57&^?ft*N HT-1080± 
m**>(D, ^*jW145kba©Mt*tt$n*Jfi;flH (/?3«Q (C3SK SJfo Lfco 
Sfc* 8C2tt^ HT-1080±rf*^e>©s #?**&155kDa©<ftlIfc&l&$ftaJfi]K 
(y20Q CBKRjfcbfc (02) o 2B10gjiSJjWRI±Hr-1080±T»it»C»ai$n«i 
fr^fco 4fi©*y*D-;h;i/ififfr{i^?ft^ A-43iaBflgig£±iffr*>«a30U 
030te*tf7"2«©3*«H*affr*8fcJ*£*fc (0 3) o 

£ ft J: !K 19i:57tt/?3«l^ 2B10(ia3II(C, 8C2l±y 2*C*ft 

*ftEj6"raci:*M9JIJ§Ufc. l9fc57tt^rft*030UcratBfc£Jfc1-*£i:fr 
&J.:il»©fcWtC;fe^Tli57©#£ttJl Ufeo 

[^PJ 2 ] ^y^n -tj^fti: «fc § t h *i»IJ!SJ*il±T»+LN5*©«iJ« 

tM»«*IBJftl*lia'(IP-K KP-2> KP-3 N KP-4, AsPC-U HPAC> SUIT-2, MI 
Apaca-IK PSN-K BxPC-3 x PANC-1 : MIApaca-II(CRL-1420K PANC-1(CRL-1469K 
AsPC-l(CRL-1682)SO f HPAC(CRL-2119){iATCC^^X^-Ufeo KP-l-KP-4, SUIT-2 
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S7JBxPC-•3{iaAz:«^^-b>^-©)ISMiItf7fe4=t D*-*£*ifc. PSN-lfiffl 
£#^>*-©ffiJlWAft£<fc!3l^£ftfco ) ^^#77Xu*(3T10%^ 
MlfarfMRPHI-1640tgife(CTtg#Ls +#££Wbfc8ire*©Jg*±ill£ 

IIMBWlCTt^fi^n^tt^ttB^n&ty^n-^U^ail (57, 2B10, 
8C2) ®?^, 57*«fcrj2B10^y^O-^;i/m^*jfi3^^K^(C"tS#7"9-li 
^;u^-^^>^--if (^-'j >#-vww AttM) £J:!)lS»bfco «MRbfc& 
^y*n-^;i/tt<mPBSC*tb-c+«>fc:a*rU ^>7U>7^1/^- (B* 
S'j#7l±») CT^MSb£&£4°CiCT«#bfco 57^fcli8C2cDfflM^ 
/^n-^Uj/tftfcO.Ol mg/iLfc££c};-5£PBSlc:T#&b, t * ^> V - 796 £ 
i;i/?^ori/-h (Wi'5t>^tt!l) ©=&^x;HC0.2 iLSftlU & 
tt«c*H«fliUfco Cft£©71/-h£f£$b&^£5C&itb4 0 CT-t-128^ 

iunaife. *©^ ri/-host(*:***ii*bTs i%**ss;u*£*p 

BSM££»7x;HC0.2 nLiiOlt lNplBftB-rsCfcCJ: 0 7"b- h S7o v 

thLN5^n n n (MKN45*MSft#) £1%**A 5;U*£*PBS*«CT#RLT1 
000, 500, 250, 125, 62.5, 31.25, 15.625 ng/iL©»*i:&*ig*&lM¥bfco 

7D«y^>^«Tbfemfra^b7-b-h^e>^n^^>^^^b, &t 

#bfco ±l3©57*fc{i2B10 j ey^D— ^-^ttfrCD^^^S/^— b*»l»%I*lX 

**AS;i/*£#PBSc-tasfc*MRU #«>x;i/t:o.i liroaMnufc. ^e© 

35*iIfct2l(lBMU **«5*b"tPBSfc"t+#£ifci*bfco ABTSH^S 
R^tS (nj/a • **tt») ££»7x;i/£0.1 mLr^Mb, 

B$*i!M$b£#f>gSfc:-t 1 0»il/fe. S**ffJh***ft»C2 mMT^ 
fb^b U »7 CO. 1 mL? ^liDlTJ:<S^lfc. £<j7x;u©492 

ttfl) CT*J6U l§m D °D©Ma^^^S^^Mb, §tg#±?f*©LN5?i 
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* * HffiftilnK* Ut « ^ &ELISA t A § LN5$J£fI#8C2^ y ^ D 
45^*LN5^ir20l#»fJt^bL/'9^v^c^:A s »l^>^^"r43»)^ 8C2ttr2«lcDiltt(i»f>i'» 

fcfcS£5fc#&Lfco #fa-7Ct h a 1, a2^ a3s a5, a6 N /?K 

/S3x /? 4>r >^^u >zti?titttt iz^jzu-i-frmt (*S3>*t*o 

2 Jfift £ » L T 30# Mff IW^ILfeo ft & C PBS&# * L fc © % 
MM : Relative Mean Fluorescence) £ Ltg^Ufeo 

T?VXD&MZlb&\stc (05) o LN5a^flcTf{4LN5^SaE«cK:tb« UT^ /? 
H >f ^'J >*©»afcfcKff M«fC» * C * Mfc 6 Ts 4<Ot? 

d) yzmftmmfrvmm 

||SSt*KP-2, ££&BxPC-3£, 10X^ttJI&Jfll»**tfBPMI-164()«**«lC"CJli| 
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8C2^E y * D - ± )Vm&Wi &t >f)\> £ 35* L fc * 7 A £ ft L fc 0 PBSfc T C # 
5A*i»»bft»^ *7A£*g£LfcLN5tWK£8 NR*£*PBSCJ:oT*tti 

8U Mlib HM5ftflKi:bfc. 

7;ufr'6LN5ift«&>f *t£n>-p*>7ix> (B*SU#7ttS) c«««ncfi 
2?U 8C2^y^o-^;i/^(3-C^^fitfc (186) o 8C2^/^D-^-;i/m 
f*0EJfc«afl?»(4tt5;fffc««fts MZvmitmg [Science, 277, 225-2 

28 am)]iz&^x*>^?nftmBmz&z>frm&mmt*-ozmmtzzt 

(2) yZ&ftmmftttt+Z*; 9u-1-frtlti*®ftM 
»*«#LT^fcKP-2|fflBi*0»«r2«NJ|ll»ffrtft**i:LT, £r£i£ 
* n-;f;um#©{«£llfliLfco * y *n-*;i/ftfc©fttmili!S0J 1 1? 
xE^fe^StC^b-CfTofeo £rfc£, 2H©^y ^n-^-;i/^W2-LN5-8C2E l 
2-1 (IX&IZ-I tmZ) hKP2-LN5-8C2E 18-4 (eifcl8-4fc*IB) #S5tf#£tlfco 
<>x^^>rny MW«fCJ;t)> CC^fno^y^D-tiHAft^ 8C2£|WJ 
IKC^SWS^CDr^BffrCSA-rSCfcftttBbfc (06). 
^ft-eftC^y Hybridoma-SFM&Mtgife (^^tl) 

It^ttiblgGltJzrX'&ZZtZnQUse-lyver Isotyping Panelist (H*^ 
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ftbtllt*; 9Ur-i-)Vftfom&m (12-U 18-4, 2B10, 8C2, 19*3J:t>-57) 
li, **l**U 2001^8^ 16B P-18465, FPRM P-18466, FPRM P-18467, F 
PRM P-18468> FPRM P-18469, FPRM P-18470©£ft#^iftftfTiRa5AM£8ffi 
«*ffiaffitt!W4to*l6*>*-(* , t* : »ffl#^305-8566 B*BIX«*o 
<{irUm-TSl#Kfel **»6)fc*ft£*U 2002^8JilB (57Co^Ttt20 
02^8M5B) F^CKI^IEC^i^. *tt**U FERM B 

P-8133, FERM BP-8134, FERM BP-8135, FERM BP-8136, FERM BP-8137, FERM BP- 
8140© # $ tlT V^ 5 0 

( 3 ) £#Ktt*LN5#P*©«J£ 
(2) Tf»6*lfcJftt hLN5r2fl^*a-^Mn;te2g ( 12-1*5 «fctfl8-4) 

18-4^ ^n-^;Hftflt»«ftft«»«0.2 ng/BLfcbTPBSfc-CfcfcLfco 

25 mL£»U iJ?'j7'Dlfl/>$St:*&U"rMt:T4l^!ai»*C«»Lfco 

*©£, 4°ct:ri2i^iag«#«L-cie^*$^$*feo *©SU tr-xaus 

t, l%**A^;i/^ 0.1X7$Mb:fh U*A*<fcV2 iM EDTA*£W«PBSS 
« (W»SM/PBSi:*IB1-S) £2 mLMLfco *©£IU2l$IBg«11L-CXn 
y*>*'£££'fti£*&o e-X£PBS£T 2 U SM/PBSfcSC 

12-ltt*»ttft©«*«*6 ig/iiL««*il«bfco *©tt***l mUC^x 

(7^^i>ttii) m u**mt**K"r2ii#mi»Btfc. *©&o.2 

M ^'J*>>/PBS(pH 7.8) 2 mL£8&Sn LT&#fcKJi&gM£[£Xn y £ Ufco ^ © 

*ftfctn;fc&#*Lfco c©a™^^tifc;i/x-^A«i2-i^y^D-±;v 

^«M^^tr j e©^^4 <, C^T«^Ufco 
xyHJjfitff (JRH;W#1Mx>*ttS!) i:SM/PBS£MiI£b^ LN5fI*P 
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g#1000 N 500. 250. 125. 62. 5. 31.25. 15.625 ng/mL*:fc %>m\Z Diluent IZX 
#fRLjI*Po a o$£MLfco &;bx-£A$i$mft£Diluentf3T100{g# 
%RLtzo £.teU®(Dmfe&&®m%.% (tn;UA8220 : Hft^ISM) 

till, $TOf7^Cty hbfco IilliLfciJT;^^t--Xi:IIi^^ 

bzti?nm%&%izxtix&m\%.%£*y h tfe 0 gM^xniiaT® 
x2®m&t%o m,w&, o.2 i&(D)VT-t> 2±mkfc&m*mz, ^9^mm^. 

X 2 ®$i&t%o 0.3 mLCD^ft^^iP^^M^SiJ^I-^o 

liJ^aiJ^Ufe^m^McttJ^a^^^iiU. Jn;)I*8££Ji£L£o Diluent© 
HV>%%-h*jy b$t*7 : 7>>7mtl,tzo *nJI&glOO0-<l5.625 ng/iaL(DfflX& 
#&$J££ftS6-t-££ (07), 

[HHS0J4] t hS£^ttUfc7-K^;*M*©LN5MJI 

(i) 7-h*T-i7x^©t hBmmmmvmm&m 

tbBBmfflfamn (HPAC. MIApaca-II. KP-D £*ft^fttg#7 7*n* 
(c-C10%^j^jfll?i»RPMI-1640^ife(CTtg#t> +^(c^Wbfe©P§-e h >J 

>-edta?s^ii; t isso ^ $ ansi l fc , -en^n©;®^ «t < m& ut> 
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(2) v**jfo**]LN5#J»«50ffl£ 

t±s «3&*C»*ffllSa*©LN5OT^*«-r*Ci:3B«*!l«iL&, tit, mssii 

t tz s \Mrnm. (Dm&m® & i mii Apaca-i ihiiis & u & ? - k t •> * -c &ji 

frofc (09) o 

±#^tuifc (010) o ztitz&Vs KP-mfa&mcDrzm^s^-zmz. 

;n6(0i*t:j:»), *SJ^iSt:«koT, JWf6B**l^cD«*&*-r 7®LN5 
mJK©M£ § ^ =. * - f 5 £ t & nrtgT* & a z t ft?* $ n tc o 

immm 5 ] ards cash? mm&mim) B^fiL^oimmmmm 

^tt*tt^lAt:*^T^flKrt©LN5«lB^^***©■CI±«:v^*i:#jt^ BifcA&VA 
m*#^e>»5lUfcJlllBtt(**©LM5JftJlBft« % HSiS#l3 (3) fcl3«®«l£ 

01 lfC^Lfeo M4»LN5iriM?gJg&s -£ft-?ft60.8 ng/mL, 158 ng/mL s 250. 
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#90>k &tf^S*lH4»*,*# 1 5 5 09 (KNffM3 6 0!k jfflfflg (fflU 
«s#) Ml 8 MM1 Oflk M-fflMMl 60ik ffFMJft*7 5 
«) iP6»ISlbfcjfil»tt#i|»©LN5lft;«»**^ H«J3 (3) fcffitt©«l£;fr 

i!Mf8^ ttttl£ftA#2 50k tttt££ftlMM9 0y N »EHt 
3 6 0!k ffW a (ffflME») A* 1 80k 1 glf 1 0 0k SIS • Ifllf 1 

aftti^ti-eJi^ftfcb^ 54.2 ng/nk 50.6 ng/iL. 35.0 ng/mk 68.3 ng/ 
■U 165.9 ng/mL, 111.0 ng/mU 136.0 ng/mL, 121.9 ng/mLi:^, B§^^^# 
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2. trC^A^ FERM BP-8136, FERM BP-8133 $ it (iFERM BP-8134©gf£#-tT*SF 
ffi£ftT^S«Blfifc«t; *o-^;i/in;fr-t-&?K iS#9 1 CB« 

4. initio FERM BP-8136, FERM BP-8133 SfcliFERM BP-8134©§ft#-t-e^ 

©7^>5|fiJI©8lJj£t£3So 

5. FERM BP-8136 S FERM BP-8133£fcttFERM BP-8134©gftMT*ft£*lT 

6 . m&9 1 Kit 2 izmmo^mz * *)&#m&$<d7 s&mzwii&t 
tt©tttiffi©tt£KX. 

9. »««3Xtt4K:B«0**ttll*^Tf«t*x *ttff»lliiiEli»©tt 
$ffl©&*f£^o 

10. »*91Xtt2K:B«©**CJ;D4*IW4'075->5tfi;jR*a!J^ 
t*x8s SV> WB7 5 = >5fiUK©««tt*fc*^^T»ttB*©j»tt«* 
fl^tilimtfft^s JlttM©i;tt**#l£t-*£8o 

1 1. W*a3xt*4t:B«©«l*K**^-C*«> »ttB*©*tt*©*l 
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12. 7$->5C£]fctt*tf«iftfti:* «©**±iltfcfc»tt£«X 
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